This study evaluates the histological changes, especially the presence of possible precancerous lesions, in the nasal mucosa ofworkers exposed to formaldehyde. Nasal biopsies of 37 workers occupationally exposed to formaldehyde for more than five years and 37 age matched referents showed a higher degree of metaplastic alterations in the former group. In addition, three cases of epithelial dysplasia were observed among the exposed. These results indicate that formaldehyde may be potentially carcinogenic to man. Combination of this finding with the inconclusive epidemiological studies suggests that formaldehyde is a weak carcinogen and that occupational exposure to formaldehyde alone is insufficient to induce nasal cancer.
the nasal mucosa.23 Nasal epithelial dysplasia has also been described in man and, almost without exception, these lesions have been observed in occupations with a known increased incidence of nasal cancer such as nickel workers' and furniture workers.910
Considerable evidence exists that these lesions should be considered as preneoplastic. " Screening for dysplasia of the nasal mucosa therefore seems to be a sensitive method for assessing any possible risk from formaldehyde.
In the present study we have investigated, by means of nasal epithelial biopsies, whether nasal epithelial dysplasia is present in workers occupationally exposed to formaldehyde. Moreover, we have evaluated the significance of rhinoscopical examinations and recorded subjective nasal complaints. The level of olfactory detection is about 0-05-1-0 ppm formaldehyde. Concentrations of 0 1-3-0 ppm causes irritation of the conjunctiva, nose, and pharynx. Discomfort increases with higher concentrations and few tolerate exposure exceeding 4-5 ppm for more than 10-20 minutes. At concentrations of 10-20 ppm breathing becomes difficult. Exposure above 20 ppm may cause pulmonary oedema. 124 Nasal mucosa in workers exposed toformaldehyde systematic measurements of atmospheric formaldehyde have been performed in various parts of the workplace. Exposure before 1980 was assessed by the plant health officer according to knowledge of the production process, recent measurements, and previous and present subjective sensations experienced by the workers. The level of exposure to which the workers presumably had been exposed was accordingly divided into five groups (table 1) .
Material and methods

SUBJECTS
Thirty seven workers, half the workforce occupationally exposed to formaldehyde, volunteered to take part in the study. The control group consisted of 37 age matched subjects without overt nasal disease or occupations with known or suspected relations to nasal cancer. The controls were selected from the office staff of two chemical industries in Oslo, laboratory personnel at the Norwegian Radium Hospital, and outpatients at the ear, nose, and throat department, National Hospital, Oslo. Table 2 shows the mean age and range, and duration of exposure. All participants were interviewed using a questionnaire containing detailed information about their occupational history, smoking habits, previous and present nasal complaints, and symptoms suggesting nasal allergy. Workers who had stopped smoking for less than a year before the examination were considered as smokers.
COLLECTION OF SAMPLES
After the application of local anaesthesia (tetracaine 2%, adrenaline 0-10,%) to the mucosal surface for about five minutes, biopsy specimens were taken from the anterior curvature ofthe middle turbinate of the nasal cavity that was judged to have the best air flow.6 The specimens were fixed in 4% buffered fig 1.) influences, smoking habits, and previous nasal disease. Table 4 shows that the degree of metaplastic alterations was more pronounced among the exposed workers than the controls, giving mean histological scores of 1 9 and 1-4 respectively (p > 0-05). Three (Magnification as infig 1.)
cases ofepithelial dysplasia, all ofthe squamous type, were observed in the formaldehyde group. These workers had been exposed daily to formaldehyde at concentrations ranging from 0 5 to 2 ppm (group 3) for more than 22 years. Two of the exposed workers had previously been exposed to wood dust for some years and three were still exposed to some wood dust; none of these had epithelial dysplasia. The histological scores were somewhat higher among smokers than non-smokers, the scores further increased with age, degree, and duration of exposure, but the differences did not reach statistical significance. Table 5 shows the rhinoscopical findings. The incidence of hyperplastic nasal mucosa was higher in the exposed than in the control group but the difference was not statistically significant. The incidence of subjective nasal complaints was considerably higher in the exposed subjects (p < 0-01) ( 
